Abstract: In the presence of multiple sound sources, perceptual cues for distance perception may be derived by comparing the sounds from different sources. Thus, two kinds of subjective e~eriments about the absolute and relative distance perception up to 3 m were conducted. The results of absolute distance perception reconfirmed that the perceived distance of sound image significantly increases with the increase of actual distance of the sound source up to around 1.2 m. On the other hand, the results of the relative auditory distance perception showed that subjects could significantly distinguish two sound sources at 2 and 3 m. Function) is an important cue for the absolute auditory distance perception for a single sound source when the sound source is close to the listener (about 1.2 m) [1]. However, cues for general dist ante perception are still unresolved. Considering that the sound environment in our daily life usually consists of multiple sources, relative distance perception may be more important than absolute dist ante perception. Therefore, psychoacoust ic experiment on relative dist ante perception with two sound sources as well as absolute one was conducted and the results were then compared and discussed.
INTRODUCTION HRTF (Head Related Transfer Function) is an important cue for the absolute auditory distance perception for a single sound source when the sound source is close to the listener (about 1.2 m) [1] . However, cues for general dist ante perception are still unresolved. Considering that the sound environment in our daily life usually consists of multiple sources, relative distance perception may be more important than absolute dist ante perception. Therefore, psychoacoust ic experiment on relative dist ante perception with two sound sources as well as absolute one was conducted and the results were then compared and discussed.
EXPERIMENTAL METHODS Auditory distance percept ion of an actual sound source was examined by use of a small movable loudspeaker in an anechoic room (7.0x4.6x 2.5m). The sound pressure level of stimuli was always kept constant (60 dB SPL) at the hstener's position. Thus, any information of loudness and reflection were not provided to subjects. Four male and two female young adults with normal hearing participated in the experiment. Each subject sat on a chair in an anechoic room his/her head fixed on a small headrest. The sound source w= a loudspeaker with diameter of 8 cm mounted in a 10x10x 20 cm enclosure, of which position was controlled by a computer. Pink noise was radiated from the loudspeaker at either distance of 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275 , or 300 cm. The source direction was set to one of five azimuthal angles of O, 45, 90, 135, and 180 degree, where O degree corresponds the direction in front of the subject, and 90 degree is to the left hand side of the subject. A curtain was hung between the loudspeaker and the subject for inhibiting the subjects from any visual information about the source distance. The absolute auditory distance perception was examined with single sound source. Moreover, while the loudspeaker was moving, masking noise was radiated from another loudspeaker placed behind the subject for inhibiting the subjects any location information of loudspeaker. As shown in Fig.2 (a) , a stimulus was presented twice for one judgement. The number of repetition for an experimental condition was ten.
Figure 2 (b) shows the temporal patten of the stimuli in the experiment for relative distance perception (Exp.2). Subjects were asked to compare the perceived distances of the sound images presented successively with an interval of 2 s by using a rating scale with 7 categories; "B is X than A", where X are "very close(-3)''-''clo2 )(-2)''-''slightly close(-1 )"-''same(O)''-''slightly far(l) ''-''far''very ''very far(3)". The subject's judgments were then Cdnverted into numbers shown in ike parenthesis, and the number was regarded as the relative distance between stimufi in the pair. Each part of stimuli was presented two times in random order to each subject. The number of repetition for an experimental condition was four.
RESULTS
AND DISCUSSION The experiment al results of the absolute distance judgement (Exp. 1) showed very similar tendencies to our previous studies [1, 2] . From these results, it is reconfirmed that perceived distance of auditory image increases as the sound source distance goes Up to around 1.2 m when any reflections and information on loudness was not given. Moreover, under the condition, the perceived distance hardly increased when the physical distance of the source was over 1.2 m. Table 1 . Moreover, the statistic significance in the differences among the scale values obtained from Exp.2 were tested using the yardsticks, and the results are shown in the lower triangular part of Table 1 . As shown in the table, in the absolute judgement, the difference in the perceived distance is not significant any more beyond 1.25 m. k the relative judgement, on the other hand, subject can distinguish the perceived difference even beyond the critical distance in the absolute perception; e.g. the differences between 2.25m and 3 m for the directions of O degree and 45 degree are statistically significant beyond points 0.05 and 0.01, respectively.
CONCLUSION
In the absolute distance judgment, the perceived distance saturates when the physical distance of the sound source is over around 1.2 m. However, in the relative dist ante judgment, it was newly found that the difference in perceived distances can be perceived beyond the critical distance and up to 3 m at Ieut.
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